eral population (78.7% vs. 31.5%, p=1×10 -8 ) (3) . Additionally, most studies have reported that the number of comorbidities increases with the patients' age (5-7).
The objective of the present study was to analyze the frequency of comorbidities in an axSpA cohort and compare this frequency with that observed in the general population and to evaluate the impact of comorbidities on the functional status and quality of life.
Methods
Patients aged ≥18 years, with ax-SpA according to the New York 1984 criteria for AS (11) and/ or ASAS 2009 for ax-SpA (12) and belonging to the ESPAXIA cohort (´Estudio de eSPondiloartritis Axial Irep Argentina´) were included. ESPAXIA is a longitudinal ax-SpA cohort initiated in 2010; the patients are evaluated at least twice a year, and information is systematically collected, including clinical data (disease activity, functional capacity, and quality of life), genetics, and structural involvement by radiology and/or magnetic resonance imaging. Data are recorded in a central database for further analysis, and patients provided written consent to be included.
Sociodemographic data (age, sex, and employment status) and disease characteristics were collected from the database. The presence of comorbidities was evaluated through a direct interview with the patient and from medical records. Disease activity, functional capacity, and quality of life were assessed using the self-reported questionnaires BASDAI, BASFI, and ASQoL, respectively (13) (14) (15) (16) . Physical examination included 44 joint count and axial measures to calculate the BASMI score (17) .
The prevalence of comorbidities in the general population of Argentina was obtained from two previously published studies (18, 24) .
Statistical analysis included descriptive statistics. Continuous data are expressed as medians and interquartile range (IQR), whereas categorical data are expressed as frequencies and percentages. Categorical variables were compared using the Chi-square or Fisher's exact test and continuous data using student's t-test. Multiple logistic regression analysis was performed using the presence of comorbidities as the dependent variable and adjusting for age, sex, disease duration, and those variables with a p value <0.1 in the univariate analysis. A p value <0.05 was considered significant.
Results
In total, 86 patients were included with a marked male predominance (80%). Patients At least, one comorbidity was reported in 53 patients (61.2%). The comorbidities most frequently described were hypertension (26.7%), gastritis (25.6%), dyslipidemia (24.4%), gallstone disease (12.8%), nephrolithiasis (11.6%), anemia (10.5%), hypothyroidism (7%), and type 2 diabetes (6%). The prevalence of these comorbidities was comparable to the general population (18) (19) (20) (21) (22) (23) (24) (Table 1) , except nephrolithiasis which was more frequent in patients with ax-SpA (11.6% in ax-SpA vs 3.96% in the general population; Figure 1 ). The patients were further categorized into three groups according to the number of comorbidities present: patients with no comorbidities (38.8%), 1 to 2 comorbidities (45.9%), and ≥3 comorbidities (15.3%). Compared to the patients with no comorbidities, the presence of ≥3 comorbidities was associated with older age, longer disease duration, worse disease activity, functional status, and quality of life (Table 2 ). In multiple logistic regression analysis, the only variable independently associated with the presence of comorbidities was older age (Table 3) .
Discussion
The frequency of comorbidities in our ax-SpA cohort was high. We have previously described that 78.7% of our patients have at least one comorbidity, unlike 31% of the general population (3). Other case series have found similar results; approximately 50%-80% of ax-SpA patients present with one comorbidity, which is more frequent than that in the general population (23).
Acute anterior uveitis, inflammatory bowel disease, and psoriasis are considered manifestations associated with ax-SpA, and we did not include them as comorbidities because they are contemplated in the ASAS classification criteria. Several studies have assessed the presence of comorbidities (23-25) in ax-SpA; however, as per our understanding, they focused erroneously on the extra-articular manifestations related to the disease.
Consistent with our results, other studies have observed that comorbidities negatively impact the prognosis of the disease and that they tend to increase in number with the increase in age (25-26).
The relationship between cardiovascular disease and inflammatory rheumatic conditions has been a matter of interest in the past years. Several authors found an increased cardiovascular risk in AS, which is associated with both dependent and independent risk factors. Han et al. (27) , observed a higher frequency of hypertension, ischemic heart disease, congestive heart failure, atherosclerosis, diabetes mellitus, and cerebrovascular disease in patients with AS. However, in our study, we found that the frequency of hypertension, dyslipidemia, and diabetes in patients with ax-SpA was similar to that observed in the general population.
Our study has several limitations, including a small sample of patients and a referring bias, because our center is one of the reference locations for patients with SpA in Argentina.
A recent multicenter international study from the ASAS group (ASAS-COMOSPA study) found that the most frequent comorbidities were osteoporosis (13%) and peptic ulcer (11%), and the most frequent risk factors were hypertension (34%), smoking (29%), and hypercholesterolemia (27%) (28) . The findings are similar to those found in our study. Nonetheless, a limitation of both studies is that the comorbidities were self-reported, which could include some forgetfulness bias. Another limitation to our study was that although the frequency of comorbidities was compared with that in the general population, we did not have a control group matched by age and gender. Moreover, an interesting finding was the high frequency of occurrence of nephrolithiasis. In a study by Spivacow et al, the prevalence of nephrolithiasis in the general population of the City of Buenos Aires was 3.96% (29) . Interestingly, in our ax-SpA population, this frequency was 11.6%.
Whether urolithiasis is a comorbidity of ax-SpA or an extra-articular manifestation of ax-SpA is debatable. SpA and nephrolitiasis have genetic and biochemical mechanisms in common that could help us consider it as an extra-articular manifestation (30) . Two studies exist in relation to nephrolithiasis in AS patients (31, 32) . The first one included 83 AS patients who were compared with a group of patients with Behcet's disease and a healthy control group. Twenty-five percent of the patients with AS had nephrolithiasis compared to 5.5% of the Behcet's group and 3.3% of the healthy control group (30) . The other study compared the frequency of nephrolithiasis between patients with AS and those with rheumatoid arthritis (RA). They described nephrolithiasis in 29% of AS patients and in 12.5% of RA patients (31) . Although we performed an observational study, considering the two studies, future evaluation of nephrolithiasis as a related manifestation of AS is warranted.
In conclusion, the frequency of comorbidities in our ax-SpA cohort was high, and the only variable independently associated with a higher prevalence of comorbidities was older age. Nephrolithiasis was more frequent than expected in the general population. Further controlled studies are required to confirm this finding.
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